Cyanamide phytotoxicity in soybean (Glycine max) seedlings involves aldehyde dehydrogenase inhibition and oxidative stress.
The phytotoxic effect of the allelochemical cyanamide has been well-documented yet the underlying mechanism for this phenomenon has not been fully characterized. Cognizant of the putative inhibitory effect of cyanamide on aldehyde dehydrogenases (ALDHs), we hereby show that the capacity of mitochondrial preparations from cyanamide-treated soybean seedlings to oxidize acetaldehyde and succinic-semialdehyde was dose-dependently reduced to at most 55% and 70%, respectively. Cyanamide-treated plants exhibited oxidative stress (i.e. increased lipid peroxidation and H2O2 accumulation) that was exacerbated upon exposure to UV-A--symptoms reminiscent of ALDH and succinic-semialdehyde dehydrogenase (SSADH) knock-out Arabidopsis mutants. We suggest that the inhibition of mitochondrial ALDH and SSADH may be a contributory mechanism to the burst in oxidative stress mediated by cyanamide.